Nitric oxide synthase plays a signaling role in TCR-triggered apoptotic death.
A functional role for stimulated nitric oxide (NO) production was tested in the TCR-triggered death of mature T lymphocytes. In purified peripheral human T cell blasts or the 2B4 murine T cell hybridoma, apoptotic cell death induced by immobilized anti-CD3 was blocked by inhibitors of NO synthase (NOS) in a stereospecific and concentration-dependent manner. This effect appeared to be selective since apoptotic death induced by anti-Fas Ab or the steroid dexamethasone was not affected by NOS inhibitors. TCR-stimulated expression of functional Fas ligand was attenuated in a stereospecific manner by NOS inhibitors, but these compounds did not inhibit TCR-stimulated IL-2 secretion or CD69 surface expression. Nitrosylated tyrosines, a stable marker for NO generation, were immunochemically detected in T cells using flow cytometry. TCR signals induced NO production, as measured by an increase in nitrotyrosine-specific staining. NOS enzymatic activity was detected in lysates of 2B4 cells, and Western blot analysis suggests that the activity is due to expression of the neuronal isoform of NOS. Thus, T cells have the capacity to generate NO upon Ag signaling, which may affect signal transduction, Fas ligand surface expression, and apoptotic cell death of mature T lymphocytes.